SA WG2 Temporary Document

Page 6

SA WG2 Meeting #122bis
S2-176105
21 - 25 August 2017, Sophia Antipolis, France
(merger of 5887, 5764)
Source:
Intel, T-Mobile US
Title:
Support for subscription- or deployment-based RAT or CN restrictions 
Document for:
Approval

Agenda Item:
6.5.9
Work Item / Release:
5GS_Ph1 / Rel-15
Abstract of the contribution: This contribution proposes to clarify that the 5GC network may restrict the UE to use only E-UTRA RAT while connected to 5GC, or to steer it to EPC.
1.
Discussion
A UE supporting both E-UTRAN and NR will try to ensure that it gets connected to the network configuration providing "best possible" service. This means, if NR is supported by the selected network, then the UE will preferably try to select an NR cell and register with the 5G CN.
According to 3GPP TS 23.501, even if the UE selected an E-UTRAN cell, the UE will try to register with the 5G CN if possible, per the following NOTE in 23.501 clause 5.17.1.1:
NOTE 1: A UE supporting EPC NAS [and] 5GC NAS initiates 5GC NAS procedures when 5GC is supported by the serving PLMN.
This strategy is only based on the capability of the UE.
But on the other hand, operators may be interested in controlling the use of the NR and the 5G CN via subscription. E.g. an operator may want to offer a special "premium" subscription at a higher subscription price and allow only the subscriber of such a premium subscription to use the NR offering higher bandwidth or lower latency.

So in practice it can happen that a UE is supporting both E-UTRAN and NR, but the user is, by subscription, not allowed to use the NR RAT.

As the UE is supporting both EPC NAS and 5GC NAS and has a subscription to use E-UTRAN, it can either act as an "N1 UE" and register with the 5G CN or act as an "EPC UE" and register with the EPC.

Now there are reasons, why a UE camping on E‑UTRAN and not having a subscription for NR should attempt to register with the EPC rather than with the 5G CN.

1) First reason why a UE should preferably register with the EPC is because the AMF does not support a direct interface to the SGSN. So when the UE supports GERAN or UTRAN and moves between an E‑UTRAN connected to an AMF in a 5G CN and a GERAN/UTRAN connected to an SGSN in an EPC, it is not possible to transfer the UE context between AMF and SGSN; therefore, the UE will always need to perform a new attach and establish all the PDN connections anew.

In contrast to this, there is a direct interface (S3) between the MME and the SGSN. So the UE context and the PDN connections can be transferred back and forth between the 2 CN nodes more easily, with less interruption for the subscriber, when the UE moves between an E‑UTRAN connected to an MME in an EPC and a GERAN/UTRAN connected to an SGSN.

This context transfer between MME and SGSN is faster than a re-attach with new establishment of PDN connections. Moreover, the UE can keep the IP address associated with the PDN connection (which enables seamless service continuity for the applications using the PDN connection). For the change between GERAN/UTRAN and NR, it may depend on the network configuration whether the IP address can be kept. In the worst case the IP address would change at each inter-RAT change between GERAN/UTRAN and NR.

(E.g. an operator may decide to establish PDN connections activated via GERAN/UTRAN always via a 'legacy' PGW [see PGW in left half of Figure 1], and to establish a PDN connection via an 'interworking' UPF + PGW-U [see right half of Figure 1] only if the connection is activated via E-UTRAN and the subscriber has a subscription for NR. Reason for this could be that the resources (e.g. memory, number of IP addresses, user plane bandwidth, and signalling processing power) of the UPF + PGW-U are limited, and therefore the operator may want to reserve these resources for UEs actually able and allowed to use NR. Each PGW and each UPF + PGW-U is assigned a separate value range of IP addresses, so it is not possible to keep the IP address if the end point of the PDN connection is moved between PGW and UPF + PGW-U.)
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Figure 1: Non-roaming architecture for interworking between 5GS and EPC/E-UTRAN and between EPC/E-UTRAN and GERAN/UTRAN

2) Second reason is that in some networks it may not be possible for the UE to register with the AMF, but only with an MME.

The reason for this is that during the registration the AMF needs to retrieve the subscription data from the combined Unified Data Management (UDM) + Home Subscriber Server (HSS) in the core network (see Figure 1, upper right part). As the UDM is a new network entity introduced for the 5G CN, an operator may initially configure only subscribers who actually have a subscription for NR on this combined UDM+HSS, whereas the subscriptions of legacy subscribers who do not have an NR subscription remain on the legacy HSS (see Figure 1, upper left part). As there is no direct interface defined between the AMF and the HSS, for this case the AMF will not be able to retrieve the UE's subscription data.

2.
Proposal

Based on the previous discussion it is proposed to clarify that for UE that supports both EPC NAS and 5GC NAS that attempts to register with the 5GC, it shall be possible for the 5GC network to either restrict the UE to using E-UTRA RAT while remaining connected to 5GC, or to redirect the UE to EPC
It is proposed to agree the following text proposal.
######################### TEXT PROPOSAL FOR TS 23.501 ###########################
5.3.4.1
Mobility Restrictions

5.3.4.1.1
General

Mobility Restrictions restrict mobility handling or service access of a UE in the 5G System. The Mobility Restriction functionality is provided by the UE, the radio access network and the core network.

Mobility Restrictions only apply to 3GPP access, they do not apply to non-3GPP access.

Mobility Restrictions for CM-IDLE state and, for CM-CONNECTED state when in RRC Inactive state are executed by the UE based on information received from the core network. Mobility Restrictions for CM-CONNECTED state when in RRC-Connected state are executed by the radio access network and the core network.

In CM-CONNECTED state, the core network provides Mobility Restrictions to the radio access network with a Handover Restriction List.

Mobility restrictions consists of RAT restriction, Forbidden area, Service area restrictions and Core Network type restriction as follows:

-
RAT restriction:


Defines the 3GPP Radio Access Technology(ies), a UE is not allowed to access. In a restricted RAT a UE is based on subscription not permitted to initiate any communication for this PLMN.

-
Forbidden area:


In a Forbidden area under a given RAT, the UE is based on subscription not permitted to initiate any communication with the network for this PLMN. The UE behavior in terms of cell selection, RAT selection and PLMN selection depends on the network response that informs the UE of Forbidden area.

NOTE 1:
The UE reactions to specific network responses are described in TS 24.xxx [XX].
-
Service area restrictions:


Defines areas in which the UE may or may not initiate communication with the network as follows:

-
Allowed area:


In an Allowed area under a given RAT, the UE is permitted to initiate communication with the network as allowed by the subscription.

-
Non-allowed area:


In a Non-allowed area under a given RAT a UE is service area restricted based on subscription. The UE and the network are not allowed to initiate Service Request or SM signalling to obtain user services (both in CM-IDLE and in CM-CONNECTED states). The RRC procedures while the UE is in CM-CONNECTED with RRC Inactive state are unchanged compared to when the UE is in an allowed area. The RM procedures are unchanged compared to when the UE is in an allowed area. The UE in a Non-allowed area shall respond to core network paging with Service Request and RAN paging.

-
Core Network type restriction:


Defines whether UE is allowed to connect to 5GC for this PLMN.

NOTE 2:
The Core Network type restriction is relevant in network deployments where the E-UTRAN connects to both EPC and 5GC as described in clause 5.17.
For a given UE, the core network determines the Service area restrictions based on UE subscription information. Optionally the allowed area may in addition be fine-tuned by the PCF e.g. based on UE location, PEI and network policies. Service area restrictions can be changed due to, e.g. subscription, location, PEI and/or policy change. Service area restrictions may be updated during a Registration procedure.

If the UE has overlapping areas between RAT restrictions, Forbidden areas, Allowed areas and Non-allowed areas, or any combination of them, the UE shall proceed in the following precedence order:
-
The evaluation of RAT restrictions shall take precedence over the evaluation of any other Mobility restrictions;

-
The evaluation of Forbidden areas shall take precedence over the evaluation of allowed areas and non-allowed areas; and

-
The evaluation of Non-allowed area shall take precedence over the evaluation of Allowed areas.

A UE shall override any RAT restrictions, Forbidden area and Non-allowed area restrictions whenever access to the network for regulatory prioritized services like Emergency services and MPS. Also the network shall override any non-allowed area restrictions and RAT restrictions for regulatory prioritized services like Emergency services and MPS.

######################### NEXT CHANGE ###########################
5.17
Interworking and Migration

5.17.1
Support for Migration from EPC to 5GC

5.17.1.1
General

This clause describes the UE and network behaviour for the migration from EPC to 5GC.

Deployments based on different 3GPP architecture options (i.e. EPC based or 5GC based) and UEs with different capabilities (EPC NAS and 5GC NAS) may coexist at the same time within one PLMN.

It is assumed that a UE that is capable of supporting 5GC NAS procedures may also be capable of supporting EPC NAS (i.e. the NAS procedures defined in TS 24.301 [13]) to operate in legacy networks e.g. in case of roaming.

The UE will use EPC NAS or 5GC NAS procedures depending on the core network by which it is served.

In order to support smooth migration, it is assumed that the EPC and the 5GC have access to a common subscriber database, that is HSS in case of EPC and the UDM in case of 5GC, acting as the master data base for a given user as defined in TS 23.002 [21].

Editor's note:
The functionality of the common subscriber database will be defined based on the interworking procedures.
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Figure 5.17.1.1-1: Architecture for migration scenario for EPC and 5G CN

A UE that supports only EPC based Dual Connectivity with secondary RAT NR:

-
always performs initial access through E-UTRA (LTE-Uu) but never through NR;

-
performs EPC NAS procedures over E-UTRA (i.e. Mobility Management, Session Management etc) as defined in TS 24.301 [13].

A UE that supports camping on 5G systems with 5GC NAS:

-
performs initial access either through E-UTRAN that connects to 5GC or NR towards 5GC;

-
performs initial access through E-UTRAN towards EPC, if supported and needed;
-
performs EPC NAS or 5GC NAS procedures over E-UTRAN or NR respectively (i.e. Mobility Management, Session Management etc) depending on capability indicated in AS, if the UE also supports EPC NAS.

NOTE 1:
A UE supporting EPC NAS and 5GC NAS initiates 5GC NAS procedures when 5GC is supported by the serving PLMN.

Editor's note:
The final names for "E-UTRAN that connects to 5GC" and NR are FFS and depend on the discussion in RAN.

Editor's note:
The final names for 5GC is FFS.

In order to support different UEs with different capabilities in the same network, i.e. both UEs that are capable of only EPC NAS (possibly including EPC based Dual Connectivity with secondary NR) and UEs that support 5GC NAS procedures in the same network:

-
eNB that supports access to 5GC shall broadcast that it can connect to 5GC.
-
The UE that supports 5GC NAS procedures shall provide a capability indication at Access Stratum as defined in TS 38.300 [27] when it performs initial access (the capability indication can be used to indicate ability to support N1 procedures).
Editor's note:
The exact Access Stratum protocol for the indicator to be used by RAN to perform CN selection (EPC or 5GC) is going to be defined in RAN specifications.

NOTE 2:
The UE that supports EPC based Dual Connectivity with secondary RAT only does not provide this indication at Access Stratum when it performs initial access and therefore eNB uses the "default" CN selection mechanism to direct this UE to an MME

Based on the Core Network type restriction described in clause 5.3.4.1.1 the 5GC network may steer the UE towards EPC.

######################### END OF CHANGES ###########################
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